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(54) DRIVE CONTROL DEVICE FOR DUTY SOLENOID VALVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely realize duty 
correction following a change in driving voltage by 
small nnemory capacity with high applicability. 
SOLUTION: An operation part 901 finds out 
reference duty Dp for objective hydraulic pressure 
dp based on a map for reference voltage VO and a 
calculation part 902 calculates a full stroke 
minimum duty DO corresponding to a solenoid 
valve full stroke minimum current iO at driving 
voltage Vig. In judging that the Dp does not 
exceed the DO (a solenoid current is <iO), a 
comparator 903 judges an area as a linear area 
and unconditionally sets up a duty correction 
quantum AD outputted from an operation part 906 
to '0' and an operation part 907 sets up the Dp, 
as command duty D. When the comparator 903 
judges that the Dp exceeds the DO (the solenoid 
current exceeds iO), an operation part 905 finds 
out a voltage dependent coefficient Kv 
corresponding to the Vig and the operation part 906 finds out AD by the 
multiplication of the Kv and a voltage deviation (Vig-VO) between voltage values Vig. 
VO and an operation part 907 corrects the Dp only by the AD to obtain the duty D. 
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C5* ISmoi^Wl 5*a.— ^^^Vl^y-f H#©KIWftffiI«1B 

(57) [^J (1^*) 

[WSk^m 901 -caJtiaffVo ^<:OV-yTSrti:{C 

em?S£Edp kzn-thm^'f y.-^ ^ ^^ab. 902 

t=**JEL.J^i7/U;^ha-^'S/jNXJ.— r-f Do 

*»4>, 906 iOail^^ixSxA— f -<1fjE«AD$^«^ 

■mcOtcL, 907 T\ Dp $r-?-tf0^^f&^7"j.-7"-f D 

fcf 903 T-Dp *iDo ^mth (vuy-( Kmss** 

io $:ilS;tS) fcfj^f §Sr. 905 -C'ViglcjEBt/imffi 
flS^SP^SCKv 906 Kv t. VigtJ il^fV, 

O^omffiffiH ( - Vo ) b <7)mM.lz J: 0 A D 
ft. 907 Z\ Dp 2rAD7t'ttaiELTDi:-^S. 
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i: . rnmrnsa x x/m^mamiztn'r^ mi±.mmit com 
h o-:^'«/hx Jt-T' JiiTTibsiii. mm 

Do = (L • io /Ti ) ( 1/Vi,) 
C»*«4 3 »^^3icfcH^-c, mile (L - io /T 

[000 1 ] 
[000 23 

i: L-TJitS!*, fif!li.(f#^6 1-17 7 5 0 

iZsSm $ iXTt t f)^. 012 (c^f r i: # t so*i»l /J>ix 

B?#i?>^^t:ie«sixjtxj.~x^ypy^ f 
^<r>mw0mmmii . y u y K#iEift«ff iz%^ 

t!)TA-7^^s-^46, zmmmmmmizMttfrni 



7^ -f tc-r •& i; V •> 3 ti COTS) S . 

[0003] ttzmMcom 1 2 tc^-rr t # T"i-¥- ^ 

-f D u t y S-j^^f -S t t<7)T-S)S , 

[0 0 04] 5fe-ni*3>:J^:?:f i^XtjcO**^ 

^^iKBj-rstc. mi^yri:^is^>xm^^ionz)i 
y uy-f • ^ebff^-c^t sitCT^a 

(« • dp ) Sr*A6. fl&:^rT'S^3>'^:J'5'>'XlijE» 

iHftgpi 0 2(cfci,^T, yu-y-f )-#<7)«mft<i^^. 
y l^y HmgS • i*EE!^-m4 S«ffiffljEm>9 i: . 

t^SffVo t<rMe.mmzSi\:,t:m»^>y^'?y 

XME* (>8 • Vig) 

[0005] m.\,zmiko yy^ 9 1 0 3 tc*3 

V^T. «Jti3>^^^^'>'X (a ■ dp ) i:, 

a = a ■ dp +/9 • Vig + tJo 

^y:^WEM. (/3 ■ Vig) AiVig = Vo <2DB§{coi:^i> 

raWtEVigCTj^^LfcJEtmtfHl 3(c*-rri: <C 

i^kf s. 

[0006]-?- LT^SPJtJ^SLgP 1 0 4 T\ ±i£c7)g^ 
3 >':J^:? ^' vx tc. y 1/ y -f mS&^fiiR 
Sol $r^L. S:^»S[tc*fri> aSjftEE (dp ) MB 

i>zi^-tc:t^i>cr)b^t. 

Dp * =RsoL (a - dp +>9 • Vig+cTo ) 

»aJtDp • tSBIftTA— x-f Du t yi:<7)Wf^SS-$-e 
•yrSr^lC, Sa^^l 0 4*>/c>(35mMitDp nc^ftje-f 
SiBiftxA— r-f Du ty^^*^, CiaS^yuy'f H# 

[0 007 3 01 2lC^-rTA-x-f yi^y^ h'#«OlE 

X >f cTmiEizm L . s?s:gi5 1 0 2 -c-mffiajEf^SiS ^ « 
\'^xmm^yr^i^yxmEM{/3 - Vig) S:^i6i.^v: 
«>tc, aas-r A— r D u t y<Dm^i,zmLxnitm^ 
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-f ( D u t y ) -e .y yi:m\'-^i>fzii-x''^im^i}^mt 

[00081 

6 1-1 7 7 5 0 7-^i^«t;ieiJ$iTycT A-r 
V -y r ^|g«7^ A-x -f MiEiv -y 

[0009] -:trT\ ^^<o0 1 2 tc^-r r t s x i- 

<c7)v•y7^*^^e^S^c^S::^;*^^<, 3;^.hW=5rRS 

1 0 5T'<ov yrco«i§gtc$fei:-5T. 5fe-r^a<7)^ii 
«, 0. tJo ^>^fmtf , /ii:;tSift«£E7E)>'^ 
®Et:^r-3TV^T t^LTTA— x-f D u t y 

[00101 1 ^.zw^aym 1 5fe-r«Jt« 
wmn'maf a.-'f -f V -y rs:Sfcs^i*Etcstr^« 

*Jtl«£EfflO|g«i7'i-7"-f v-yr«flfitc{i. C: 

^^i:l«I^;^#^v.yr*i^£^®T* d tTitriS3 

2:K»JK{^^a6^§S J: 3 h^\,z^ 'J^^< i: tSJp 

[00 1 1 1 »^«2tcfe^<^)m2f6Bm. mmE^ 

<r)^j:\.^xo\,z-rh:it^Bmt'rh, 

[0012] ma^3\,zw&<m3^m. m3%m<>z 



[00131 I|*JI4 {cia«om4^HJ{i, ll4l6B^fc 

4*^?rS^S ^ i: 5: ge<Ji: -r S . 
(00141 

[ilM$:»^^-r^;^^»60^S] :iixtycr>nmcOtzit). % 
-rmi^BfltciSxjL-T^-f yu-y>f H#<oigi!i$ijffl)g 

i-T- -f $r , wm^.\.zm\.tznsm^^^h . wmm, 
mii.xfwmsmzii\'thnsmm,)^<rmmz)^ o'* 

[0 0 1 5 1 SI2^BHt;J:Sxj>.-T-'f yi^y^ H#co 

mm^mt. ±iBiii^jfcfcv^r, yu-y^r h'# 

-:?'ft/jN«0SS:;KttO|g«mEcOti:T'yU'y>f H#C 

[0016] ma^Mizx^y'^-T'^vuy^ 

IWJffli^aJi. 1^2 ^Bjtcjitt?. 7;ux h o-:?a/jN 

. HinEiffltt«ffiVij*»^>, 

Do = (L ■ io /Td ) ( 1/Vig) 

[00 17] |g4%B3(cJ:STi-x-ry^y-< H#c7) 

mm3?im<7)j:oizm^t-ti>m^izn\^x, ±ie 

(L • io /Td ) ^^f-t^^tLX^ibimLXt^ 

<xom^Ltizki:'mkt-r^ii<^x'h?>. 

[00 181 

[f|BjcoS6«l mi^HB(c:tJC%-r*¥TJ.-r^«»* 
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[00 19] i:C:-?>TI|15&HfltCt>l^Tti, Vl^y-f H 
£Ei:«JEiilli:tc/et1fiEL-Cf^^Ti-T-'f t-t^m 

5fegatc*5v->T4 tTv^Ttfirie^x h±<^rass-iiiis-r 

± tX V ^Jtf^E^igJKOraStJ ilf iifflttco^S t 
[00 20] m2^mi>ziD\^Xli. 7yl^xho-:?g/jN 

/hxi-7^>f JiiTT'ib-g.S, mifBT';!.— r-f fiOffllESr^ 
. [002 1 ] <toT|g2f6HJ{ctjux{i. a?gXi-f- 

*). 0 -^rm.mcotzMzm^^^-T' ^ $:-etos 

[0022] ^3l6Bj(cijt>-c{i. mZ'7)VX 

fi''J^ms^E i 0 . mmms.Vii h . 

Do = (L • io /T„ ) ( 1/Vig) 

S r'/l'X h o-i? S/Jnt jL-x -< SrfS#tc^i6l> C: b ifi 

is^r h^tt>^x'%xiz\ ^z-^mx'h •?. . 

[00 2 31 f^A^n\,zii\^Xii. hn-:7S/Jv 

±ie (L ■ io ) ^^T-i^tLxfibm. 



mizlsmz-^ibhiltii^X^X. Htc**iK'&S. 
[0024] 

[^Bjcr)Si8fec7)}g®] j,:jiT. ^^mcommcomm^mm 
iz^rstmmtzmmth, mm. :^mM<^-mm<m 

[002 5] h/i^:^zi>-/<:—i$' mm^^h^^y'Jy 
^mmmm^m.^mM^mmt<7)mzitm^ti. 

izm^-t^^yy^y^yt. ztuzMj^Mm^tixm 
^$smm<^X:hmzi^^^tu:z^-\z'y^ yi-t.Tti 
yy^ y'<.y^^(=^-t'yyyi-cr,&iii:mmi>zm^h.fz 
tk^yy-( y^y^m^imm.w<^R:fj^i'rt^^'yX± 

Lxm^fSlconnmrni. r>t O , hiv-? a yj<-^'(r)x 

[0026] u-yi'T'yy^^y^l acnm^^ ( hfU 
^ayj-i-^xU -yTS.) it. ^commztHfirry 

f-a^E) ciO^iO. rr^'fffiPA *«^'j-X£E 

^tiX^tiyy^ y'^ytiXr/i$'-\zyyyi-mi:m^'^ 
■r. ^;^^'r^>'y^*-^' 1 ^XV -yrftiJRBL^^^n^^^- 

r -y r ^ y f-*g^SE ) izmtfz^X'Cl y ^ T y 79 7 
•y^l a^}tOIS-&$-ti:, YlV9^yf<>-^ \^xi y9 
T-yT^y-y^l a(7)n^^tll,zmtXXV yTmm-t^ 
X y y r$ijffli:|*ffi-ct!):»3g^^?f d J: o <lSfe$-«:S , ^ 

r y^i^^ y^l a^i^^Sg^^iXT^J^V-r-f 
il/:9-\::yyyi-fS<onMmm^^<^'0. h)V9^ 
yj^-9 1 -y ^'T yT^ffiiT'iWj^^tTd i 5 fli 

[0027] :izx\ hJi-^ayj^—:}^ lff)±Mixij y 
<XSa>y;?T y7-y^y^ F#7*^^>«0(i-^ffiPs izm 

txryy^mp^ fcitxm-xsPR s-^-rst 
ztit:>x>j yrmm^smx/ti-y^T-yyvi^ 

H#7$rlUTori:#ig»I<7)t<7)i:-ri., 
[00 28] 5t-rD'y:5'r>yry^y^ K#7<i— ^CO 
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Pa tl^y-XffiPR i:Ora<7)IIE (Pa -Pr ) 

o y r -y r ^ 9 >y ^ 1 a <7)«SfeS* 0 2 tcS^-r 

>y^»igffi(PA -Pr ) <^ftffl<iPR >Pa Icj: 0 h 

t. a»tca>y:5'T-yri?5 y^«eE (Pfl -Pr ) A* 
jE-C*>-S^{i, <=5r2.tc-?iiTa y:?T-y 

^1<7)XV >y mteS-:*;^ < SUliB U . ^tCtiO «y T y 

, [0029] r7:^ba-75ti. 4'^SJ--.yh5a 

S:?-t'>'I5]fe-fe>"t?-l 3*»^>t0fl-^i: , ^ffittJ^jHI 
iKSccoi,Sr^ai-rS^«ai:>JlIl!|g-bV-9-l 5*»^>coft 
-tt, xyi;>co;^n.y b/u^TVOS:giait"-I.XD 

[00 30] ^>ha-=7 5MZtihK-nmiiihh. 
. a 3 TbMia 5 iZT^-t^^z X 0 t^^x -T- D S 

•y^'r "/7-VUy>f H#7fc:fifc*&-t5^i:CJ:'5, 

. EPs (^miXX/:iti<,ziBmth::^'J •vTUmn3i: 
:frLT Dy^'Tyr^ 5 -y^JS^ff (Pa -Pr ) S-flFf 

[ 0 0 3 1 ] 5fe-r , la 3 tc^-rx u y T®jffli<7)p< y)v 
y 5riffiHj-r s . y r 6 0 0 T'lgie L>t#a-b 
>'-*f*^^>coff«iiS;^i5i;%L. <Jc<^:^x-yr7 0 0T\ vi 

t<\,z mux V y ruHB^^i^s bbi>iz. >f 

X>J •yriHltetiieBgX'J •yrmetiostctjtt-i.x 

f -yrimEffiMtcjst. xi» •yrmiESresiifc-r.&D 

•y ^r>yr :J' 9 -y f- 1 a<7)aS»ieE (aSaffi) dp 



[0 03 2] i>:V^T'X7"•y7•80 O^^J^^,^T. S^O y 
i^T yr^'^-y^l ac7)@®SlfeE (eS^ftff) dp ^ 
ies-ri> ;ti6co*g^T i-x ^ D ^MiH L . c: coti^x 
A— T- -f Dti*tiE-^& i 5>'^;P::<.i|i^L;t PWM (Pu 
Ise Width htodulation) tiitli:\=i y :!'T'yyVUy-i K 
#7tC6fc|i&LT. O y:?T-yr:?5-yf-Sgi^ff (P*- 
Pr ) $-±l2oa®«eifeff (BS^ftff) dp (w-StS-fr 

[0033] ^HiificOJi^ffitCtJl^TJii^tC. Xx-yrS 
0 Otcfctt-Sfg^T^j.-x-f D<7)S:aiSra4lC*-rJ: 3 

SLjij^tfa tcot-rs. ia4<7)XT-yr8o lijit/ia 

3bS^iOia6t0J^t:/::V yr$:t,i:t2, aSSS^ff 
(aSJAiE) dp fc:*tlEt- -SxA— r-f (aJpTi-T" 

) Dp i:tmLX^ibh. 
[0 0 34] 04<OXx yr8O 2i>J:lX|15«07;l^X 

D yi^T-yry L-y-f H#7$rlEl!jmffVij(3 

$-*S«Otc:jeS^ra/M5S<^7;WX ho— ^'fi/httS i o 

fc*llEL;ty;V-xhn-:?a/hxA— r-f Do iM-Hi-t 

^tS>'^V^Xlti^pJg»iT<, (05T-{iO. 0 2#i:L 

Do = (L • io /Tj ) (1/Vig) 
=5:^-»3fi(tt^c7)?||»:t: J: 0 7;kx b o-^'S/jsr i- 

[003 5] i:^<?)rJiiCCt3l^T. ^y^99VX 

iaXBT, {i-5-ix-fixSl^fflt\ ±iE ( L i „. /T„ ) 
ifim^XtbhZ.bt!^h. (L • io /Td ) J4 (L • i 

±ie7;uxhn— i^S/hxi-T^-f Do iOJgflitc^ 
LTti, "miir-^Y.^ tCK»J«ffiVij<7)iS*i!c ( l/V 

[0 0 36] ia4<7)XT yr80 3~8 0 5, HXX/m 
5<0JtiKg9 0 3. SfffilllfSiS:a59 04, 
ScSI»g?9 0 5 . xi-x -f ffiiEa7«»gP9 0 6 , T^o. 
-^>f1iiEgP9 0 7{5. **BJfct3(t-5.*g-^ri-7"-f 
;^¥Stctas^s, jt-f@4i^xx yr8 0 3*3itif 
S5<^)Jtl2S9 0 3fc:tiV^T. |giMKEVi,3&^J^®I 

Vo Tfcsi^. aea^E (a^s) dp \,znp^h 
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-^^g/hT^A-x -f Do i: SrJt»-r.SSII^i5iH^|. 
(c, 08{i, ISIt^T^jL— T^-f Dp coi>i:-C'i»'N°;PX 

M^TJL— r-f Dp cr)i»^{^ol,^Ti^iBJ■rsi:, mb 

•^r*), Sm-TA-T^^f Dp 5:-?-<7)t*fg^7'i-7^-f D 
tLtic^X'li. D-y^r-yr^'7 y^SSSff (Pa -P 
R ) $rBS?4BEdp t^-T-S-l isA^T'^f, ^t'j.-t" 
-fDp STMEL-Cfg^xju-x-f DlC-rS5g^^*i$>^C: 

[00 38] L*>^t. HStCaT'^-rio^rflSiE^^^b 

*«y U y >f K# 7 <I 1 3&<^: < , U ^^iST* 

^^ti^^pT^i-T^-f Dp S-^tfO^^fg^XA-T-i'D 
i:LTtn y:?T-yTi5'5 yf-|$^ff (Pa -Pr )i 
B^ffdp t.z-ti>Zi:ti^X'^hZki}>ii>. i^xjL- 

[0039] ^i3±ie-C'li:. A-x-f Dp 

x\ m^mms ( asiftffi) dp (^^^tx-m^y'sL-r- 
4 Dp *»^'ftt-i.*^tcoi>-c t Jiiei: mm^Dz b i^m 

sEth-SlSS*^ i t^yjuxh\:i—i^m'bm.M i 0 

m-yx. yi^y^ K#7icgrin-s.«gg*^i 

-fDp cr)mm]Ei}^'£mxh^i!)^.i: oif^ii. BWMms. 

(smma) dp t^jEtJtsip-ri-T^-fDp b. yu 
[0040] ^zxr3^mm<^mmizis\'^xi±. m^cox 

y' yy8 0 3iiXX/m5<r>itm^9 0 3X\ ffiixji- 
x-rDp i:7;l^^ha-:?a/hxj<.-7^-< Do tS-ffiS 

j.-T^'fDo i:mtx\,^tn£. vuy^ v^mmmmfi 



-7^^^7)^iE*^'^^^S-C'$>•g.i:¥'Jl^rL, ^^T^i-x-fD 
p *^'7;PXha-:?g/hTi— T^-f Do ^MtXi^^if 
tm. ypy^f H#IE|jjmgK*«i3!p'7;PXhn-^'g>'jN 

[0 04 1 ] «^rjL-7^>f Dp i:7;WXhn-^ft/h 
TA-T^-fDo b<^itmzJ:K). yw-y'f H^SaHl^gE 

g/h-r A— T^-f Do {±f5fat?ti dtc 
Do = (L • io /T^ ) ( 1/Vig) 

= Kd /Vi, 

comMizX*)^tbhi><DX't>'0. Zcr)y)VXVu-9WL 
/Jsxa-x-fDo fc^NVPXj^P^JWTd ^»{tT«i 

h (Kd /Vig) • Td =AT{i. iisc^msg^MkWtt 
r(:o|:ca|^-r&rt < . y i^y ^ H#IE«imSE i ify 

a— :J'ft/jN7'jL— T^'f Do *>/J>(i. 31^t<^ffit!rSffVig 
<Oti:-CyV-y-< h'#K»«g£i *i7;UXNn-^'g/h 
^ i 0 t-^&OlC'iJS^^S A T*<ia8 CD J: d fcfil 

[0042] Z.ixififz)sb^ -i Dp A^^^U;^ 

ho-i^'fi/h-Ti-f-'f Do SrMtTt-^-g.^ V>d.: t 
li. y by ^ F#K[l!»«s£*J i ^J^^WX h o-^'ft/Mt 

p ^^'^/PXho-r^g/h-TjL-x-f Do Sr^xTV^^V-* 
fcv^dClfctf, y by-f H#iBiti^*«i**7;l'>^ ho 

aip-r jt.— x-f Dp t^yUXho— :7g/jNXJ.— r 
^ Do toJtKfci 0 . vuy-i h'#ig|jrtlS[A? i *>7 
ypx hD-:^fk/jN^gg i 0 i:mx.hi)^^^^¥'mLm> 

Zbb^j:^. 

[0043] i;j±commi,zm-^^ . 124 cox 7^ /r 8 0 

3isj:xm5 OJt«5l 9 0 3 X-eomimmiz J: 0 . «^ 
■fj-— X^Dp *^y;PXhD— ^'ft/jNXj.— Do 5: 

^S;i■cv^^^,^ (yu-y-f h'#IB»«a[*n3&i7yi^xho 
-^'fk/hSMio ^Si-^v^) bm^-thm^ii. ±iB 

T i -X ffliESSI^gp 9 0 6 <b aj:*3 § i^ S X ^ -7^ 
^nJEMi^D^iS^mzOlzL^ ia4c7)Xx-yr8 0 4 
iJj:l^-rjL-7^-f«jEa59 0 7-C-, ^-f^-x-f Dp 

-fDti. 04c7)Xx-y7*8O6TVNVPXiS^|l| (PW 
M) tiiiJi}=i y^T'yyVUy^ h'#7tC«f^-rS^, 

O yi?T yr^^ y^S!^jE (Pft -Pr ) $:i|||{CB 
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[0044] kZ^X\ mAcriXy" yTSOSa j:im 
5<olt«^S9 0 3-C«ipTA-T--fDp ipyj\^:xhti- 
^'S/hxA— r-f Do ^iSjiTV^S (ywy>fH#IBlft 

X'hh*^h. 5fe-ria4<7)Xx yr8O5iSit;f05cOx 
A-x ni£Mm$m9 O 6 Tt a-x «iE»A D ^ 

»:a59 0 4-r-y^y'f H#lEKimEVi,fc«j{isEVo 

5c7)t|fffife#^ifc}iargi59 0 3X\ 07 (C^H^-f i.mE 
Ji. y I- y K#|giJimgg3&< i h a-:J'«yhm 

;L {f0 7 tc^-r <t d -i. c: i: *i-C # s . 

[004 5] 04<7)X-r yr8O Sfcir/BScOx JL- 
-fllIi«^a59 0 6-Cti. mE(SI£ (Vij-Vo ) 

D= (Vig-Vo ) • Kw tCiOSr^S^. 04«OXx'y 
rSO 5fcJ:tX05<OxA-7^^«iESB9O7-C{i, 2 

^^^JtffiiET'i-x^ (Dp +AD) SrJg^TA-x-f 

DfcL. *i^XA-7">f Dt: 

D = Dp +AD 

= Dp + (Vig-Vo ) • K„ 

[00461 *»*»|.«iE«, ^-r -f Dp 

^«nteff(PA -Pr ) Sra^fiSdp c-rsctj&^-c 

ip^lS (PWM) jtj^jSrn-y^r-yry^y'f K#7tc: 
«»&-ri.l^, n.y^'r yr^5 y^»teE (Pft - 
Pr ) 5:5llllcsm?Affidp {c-St$-i*-SC:t*fT-g^ 

Vo ti-^LTt^ixtf (Vig-Vo ) • Kv =0{C^ 

ftSpXA-x-^ Dp Di: 
\^XH-x.t>fi. ^S^*Ep7'i-T--f Dp <7)aiE3&«|llffi 

[0047] ±^\^tim&<nBmzii\^x\i. m4<r>x 

7^ y r 8 0 3 is J: t/ia 5 cOitSJS 9 0 3 T'S^X A -7^ 
-<Dp *«7;P;^ha-:?'ft/hT"A— r-f Do ^SxT^^ 
4 f:ffl^L^i*o;^x A— f <oajE*ff 3 J: o ^z Lt: 
04c7)Xx>y:7'8O3*Sj:l/f05c7)JtB?S9O SS' 



^r*^. Sia«EE^Jil29tcai. T'^t-J: 3fc1ijEt-Ctt 
J.— 7" -f D i: ^ U . SlS«£EB#tiia 9 an t'^-^- 
J; 3 tcffliE LTIg^T A— r -f D fc-fS i: -^^A^^. . 
SMt^x i-x -f D 3&<effi«ESfli:@ 9 tc b I, t'^-r 
J:3^t<Oi:^0, aamE^i@9t;bH T^^-rJi3 

i:*»<^. ll4OXx-yr8 0 3t>J:t/ia5<7)Jt«^9 0 
[0048] laioti. ±EI66S«0?gS(cJ:seiK^ 
an fc. HI 2tC:^•r^5|^a^^J:^«ffi«El^Ti- 
viMLx^-tiy<7iX'h^, mmm.izis\^x\m'&<rm 

sE^$(r>?i-\,zX^mEmL'k'{rotzii^. mUiMl 0 
1 1 fc^-r r i: < B#J¥^E^II#i4 b p„ A^*^ 

Bfltci s««mjEisp«SiSE^#ttapH t mmuz^x 

t) . fiffiffiE^xi-x-f^ffibto*^! otc^-rr 

^ < ,011 izm-^t < Sci&wmmmss^ 
#ttbpL*^*?6BBic i hmiSMKmmmsmmmitati 
izfiLx:ki<mt-r^ ms.mmcommtm-f-ri) 
t\>^oXo(,z. ^mmEi^i&^mt^^'^'^t (^M:fjX'm 

[0049] ztnzML±tdMm<^mmt,zxtni. m i 

J^ffi^i^tt ap „ CI. ^>ita r i: < , KtWISjip'ffiv 

[0050] mza±.<7)x o^:^mm(^mmi>zj:ixi,£^ 

SiHx A-x >f SISigS 9 0 1 tfcttSaJ»«ffffliOx A 

— T-^fV-yT (ia6#5g) OfBltCJi, ^ixt |Hl^(7);^# 
^V•yr*«^e^S•C'^<. -eOfflJCOV-yrhLTti, flffi 

«c#«jgtK„ KB3t-S/h$^:-r>yr*^fr&^l.fiO^-r'fc 

[0051] m^x. mi 2\,zm-t^mmm.<r>xdi.zm 
&mm^j:mii-mm\.^h zt^j:< fg^^^ ^ -x -f * 

ffifflco^xjL-x-f Dp tzmt^^tbhzkifix: 

[00 52] dL/i. a^PxA-x-fDp ifiy)Vy<.vu— 
:?ig-'jNXA-x>f Do mTT'3^5ISUi, xa-x^<^ 
iE*q^T«>6tLTffi«fexj.-x-f Dp 
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[ 0 0 5 3 1 y/l-X h u— :;'ft/hxi— r ^ Do 

Do = (L ■ io /Td ) ( 1/Vig) 

o-^' ft/jN-r -f Do Srffimic*i6S c: t ij^X'^ h 

h^ti^X'^x^mx^iih, 

[00 54] -etT. 7/l^Xho-:^'fi/jNxji.— 

0 $-±ie<7)j:otca[ajt-i.j®-^tcfci,^T. ±is (l • i 

L7t*»^>. 7/PXho-:?g/jNXi-7"-f Do ^sStcffi 

7 -y f-«i*SiEi: <ore^sr^-rtaaT'«> h . 

' [03] |5lllit<0Jgffit::t>v^T3>'ha-9*«llfi=-r-6 
[05] [Slf&^x -f ^^«ra<^)lH«IS«:rD .y i'gl 

mx'hh, 

[06] S 
[07] |5lfg^xi-7^-f^®s!MtciJV^Tfflv^&. m 

K.m^mi(fmitwimx-h s . 
[08]|Bitypy-f A-x o 1 1 T'iE» 
mE*^^^-fk t /^J^^tcfcft s y 1^ y >f h'#^6®gS[<o^ 

^JSg-fti: , ^lEasmff «0 i: Ty U y -f 



[09] 04t3j:i;f05(cJ:O«e5^^%&<OPi^Xi-x 

w&t]m Lx^-tmmx'hh , 

[010] 04fc±y^05tcJ:OTA-x-^<O«jESrtf 

x^<^^!^i:Jt®LTS^-r#e0T'fti.. 
[011] 04*3J:L<05tcJ; OTi-r-ftfOffliE^-fl 
o ^If^tCfcttl) O y :7 r y 7° 7 y ^Sg^ffifeiliO^^ 
-(t#1tSr s 0 1 2 tc^l-IMJl^aic J: 0 r i-r coffl 
jE$rfi=-o Tt^tCtStt & D -y ^' r y y-i? 5 -y ^*^£E1R 

[01 2] tig*cor jL-T-'f yuy-f H*ffi»$flfflijia 
[013] Pir Jt.-f-'f yu-y-f H#ffiiJj$ijffli^Btc*3 

I h/l^^ayys'-:? 

la U'v^T'/T'^y-y'f- 

3 XO-yTHfm^ 

5 rjyhD— 5 

7 a-yj?r<yry^y^ K# (yb-y->f K#) 

II y^y^^-^y-^ 

13 ^-bVmte-fe^'-f 

15 S3iaai:^iii!iE-fevif 
17 xn-yh/mm-^y^ 

901 SJix^-r-fSI»«|5 

902 y;ux hn-:5'e/jN7'A-r ^ »aigp 

903 JtlSSi 

904 mEWII?ll»IS5 

905 «S^Sl?^St}||»SiS 

906 Xi-r-fffliEfiiSffSP 

907 J&^TJL-x^mSegp 
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